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Abstract. Research aims at benchmarking the quality of raw milk supplied by four private 
farms in the county of Sibiu at a distance of about 25 km each for a period of three months (April, 
May, June 2010). Samples were subject to particularly microbiological measurements (total number of 
germ and somatic cells), physico-chemical (acidity, fat density, non-fat dry matter, protein and 
freezing point titre) by international standard methods. The results of the four farms show different 
variations of the parameters analyzed as follows: 55.5% of the samples fall in physico-chemical 
parameters of standard quality and 79% of the samples fall within the parameters of microbiological 
quality standard and within the limits provided by law 
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INTRODUCTION 
 
Milk is one of the most important foods in human nutrition, through its processing 
technology resulting in a wide range of products and varieties that meet the requirements of 
modern food science and nutrition.  
Nutritionists worldwide agree that it is of enormous value in promoting growth and 
development of children and young animals. Although it is important for infant and childhood 
feeding, milk (and milk products) continues to be important in our diets right throughout our 
adult life (Chandan et al., 2008). Milk also contains antibodies which protect the young 
mammal against infection (Bylund, 1995). 
Throughout the world, the importance of udder health programs has increased in the 
last ten years (Schukken et al., 2003, Sargeant et al., 1998) 
Due to exponential growth of the dairy processing methods determineted by 
computerization and automation technologies of the food chain, it has become more complex 
and therefore presented and still present a huge problem that requires control measures to 
ensure an acceptable standard of safety food.  
Given the food security we conducted a comparative analysis of raw milk in Sibiu 
region, aimed at comparative analysis of raw milk from four dairy farms at a distance of 25 
km apart, over a period of 3 months (April, May, June) during 2010.  
Research area (Region Sibiu) is placed in the Cibin depression near Fagaras Mountains 
about 20 km, at 12 km of Cibin and about 15 km of Lotru, bordering the basin in the south-
west. Dairy farms in this region have an average effective from 100 to 400 cows that give 
milk and has a contract to deliver raw milk to milk and milk products processing units. 
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MATERIALS AND METHODS 
 
 There were a number of 3 samples collected monthly from each unit, that were 
analyzed 9x4 = 36 samples of raw milk in the self-control program, laboratory tests were 
performed within the Lab of SAIAPM Faculty, University "Lucian Blaga" of Sibiu, with 
specialized personnel according to the methods standardized and approved by the European 
Community (Nonfat dry milk determination SR ISO 6731-1996, SR ISO 2446-2009 to 
determine fat, SR 2418-2008 determining density, acidity, SR ISO 8968/2-2002 protein 
determination, SR EN ISO 5764-2003 Determination of freezing point, SR EN ISO 
4833:2003 determination of TBC, SR EN ISO 13366-1:2008 determination of SCC. 
For the interpretation of the analytical results obtained, we analysed the statistical 
signification of the differences between the averages studied using the F-test (Fisher) test at 
all the levels of (P-value <0.05). probabilistic statistical determinations were made with the 
algorithm of determination ANOVA Sigle Factor (Microsoft Excel) 
 
RESULTS AND DISCUSSION 
 
Physico-chemical analysis  
 
Measurement of some of the physico-chemical properties is used to assess milk quality (Fox, 
1997) . Data on the physical properties of milk are important since such parameters can 
influence the design and operation of dairy processing equipment or can be used to determine 
the concentration of specific components in milk (e.g. use of the elevation in freezing point to 
estimate added water or specific gravity to estimate solids-not-fat), or to assess the extent of 
biochemical changes in the milk during processing (Fox and McSweeney, 1998). The results 
of physico-chemical analysis are found in Tab 1.  
 
Tab. 1 
The results of physico-chemical analysis 
 
Farm Month 
 
n 
Acidity ° 
T 
 ± Sr* 
Fat % 
 ± Sr* 
Density 
g/cm3 
 ± Sr* 
NFDM % 
 ± Sr* 
Protein 
Titer  
% 
 ± Sr* 
Freezing 
Point 
 °C 
 ± Sr* 
April 
3 18.33 ± 
0.47 
3.80 ± 
0.01 
1.0285 ± 
0.01 
8.26 ± 0.09 
3.10 ± 
0.06 
-0.526 ± 
0.05 
May 
3 18.67 ± 
0.47 
3.73 ± 
0.05 
1.0289 ± 
0.02 
8.49 ± 0.02 
3.22 ± 
0.02 
-0.533 ± 
0.07 
A 
June 
3 18.67 ± 
0.47 
3.67 ± 
0.05 
1.0292 ± 
0.02 
8.50 ± 0.04 
3.22 ± 
0.02 
-0.548 ± 
0.08 
April 
3 18.00 ± 
0.01 
3.77 ± 
0.05 
1.0287 ± 
0.01 
8.34 ± 0.06 
3.20 ± 
0.01 
-0.522 ± 
0.05 
May 
3 18.33 ± 
0.23 
3.70 ± 
0.01 
1.0284 ± 
0.02 
8.41 ± 0.02 
3.24 ± 
0.05 
-0.523 ± 
0.01 
B 
June 
3 18.67 ± 
0.47 
3.70 ± 
0.01 
1.0285 ± 
0.02 
8.39 ± 0.02 
3.21 ± 
0.01 
-0.523 ± 
0.02 
April 
3 18.33 ± 
0.21 
3.87 ± 
0.05 
1.0291 ± 
0.04 
8.49 ± 0.05 
3.31 ± 
0.05 
-0.529 ± 
0.01 
May 
3 18.67 ± 
0.47 
3.80 ± 
0.01 
1.0291 ± 
0.01 
8.52 ± 0.02 
3.26 ± 
0.03 
-0.524 ± 
0.06 
C 
June 
3 19.00 ± 
0.01 
3.83 ± 
0.05 
1.0289 ± 
0.02 
8.50 ± 0.07 
3.32 ± 
0.03 
-0.521 ± 
0.02 
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April 
3 18.33 ± 
0.47 
3.73 ± 
0.05 
1.0285 ± 
0.02 
8.49 ± 0.02 
3.23 ± 
0.02 
-0.522 ± 
0.02 
May 
3 18.33 ± 
0.21 
3.73 ± 
0.02 
1.0285 ± 
0.01 
8.49 ± 0.03 
3.23 ± 
0.01 
-0.522 ± 
0.04 
D 
June 
3 18.67 ± 
0.47 
3.67 ± 
0.05 
1.0292 ± 
0.02 
8.54 ± 0.01 
3.23 ± 
0.01 
-0.527 ± 
0.01 
Note: * Standard deviation, calculated from results generated under repeatability conditions (for three 
determinations) 
 
Titratable acidity: Is determined in the dairy industry mainly for two reasons: (a) to 
check the freshness of milk and milk products and (b) to control the manufacture of cultured 
(fermented) dairy products (Fox, 1997) . The acidity of raw milk, after analyzing results from 
the four studied farms, it appears that the evidence falls within the benchmarks set in SR 2418 
to 2008 (acidity 15 ... 19 ° T). Of the 36 samples analyzed, half (50%) shows maximum value 
of 19 ° T acidity and this may be due to faulty milking hygiene, cleanliness and cooling and 
storage conditions of milk. The milk from C farm has the highest percentage of milk acidity 
19 ° T (66.66%).  
Fat: The determination of fat in foods and especially in dairy products is important for 
both regulatory and nutritional information purposes (Britz et al., 2008) . Values were higher 
compared to the reference value set in SR 2418-2008 (3.2%), which is set between 3.6 to 
3.9%. In the presented 4 units the average was: 3.73% fat. This parameter is important 
because is an indicator of milk quality, meaning that a fat content below the normal (standard) 
may be due to counterfeiting (the addition of water or removal of fat by skimming). 
Density: is defined as mass per unit volume and is usually expressed as kg m-3 or g cm-
3 (Roginski et al., 2003). Values for this parameter varies from 1.0282 to 1.0296 g/cm3 and 
compared between the reference value provided for SR 2418 - 2008 (minimum 1.029 g/cm3), 
these results lead to separating the raw milk into compliant milk as SR SR 2418-2008 and 
2418-2008 non-compliant milk. Following the analysis of data, we have milk with higher 
density of 1.029 g/cm3 (according with SR 2418 – 2008) at A farm with a rate of 55.55%, 
11.11% from farm B, 77.77% from farm C and farm D with 44.44%. 
Nonfat dry milk (NFDM): Is the product resulting from the removal of fat and water 
from milk (Chandan and Kilara, 2011). Parameter values for non-fat dry matter varies 
between 8.13 to 8.57% and compared with the reference value set in SR 2418 - 2008 
(minimum 8.5%), these results lead to separating the raw milk into milk SR 2418-2008 
compliant and uncompliant. Following analysis of data that we have, the non-fat dry milk 
with more than 8.5% according with SR 2418 - 2008 is from A farm with a rate of 44.44%, 
farm B 0% and 77.77% at two farms C and D because of the feeding type. 
Protein: Technologically, the proteins of milk are its most important constituents. 
They play important, even essential, roles in all dairy products except butter, ghee and 
anhydrous milk fat (Smit, 2003) . Values ranging from 3.03 to 3.36% and compared within 
the reference value set in SR 2418 - 2008 (minimum 3.2%), these results lead to a tiebreaker 
in the raw milk and non-compliant milk as SR 2418 - 2008. Following analysis of data that we 
have milk with higher protein content of 8.5% as SR 2418 – 2008 request is from A farm with 
a rate of 55.55%, 77.77% from farm B, farm C 100% and 88.88% D farm. 
Freezing point: The freezing point of water is directly related to the concentrations of 
watersoluble constituents. The addition of solute to water lowers the freezing point, the degree 
of depression of the freezing point being proportional to the molality of the solution (Fox, 
1997). Values were obtained in the range of - 0.516 ° C ... - 0.558 ° C for cow's milk as raw 
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material and it is found that all samples are in relation to the reference value set in SR 2418 - 
2008 (minimum - 0.515 ° C). 
 
Microbiological  analysis 
 
High-quality raw milk is essential for high-quality, long-lasting market milk products. 
Raw milk can deteriorate prior to processing as a consequence of milk production and 
handling procedures that result in contamination and growth of microorganisms that degrade 
milk components (Robinson, 2002).  
Because the microbiological quality of raw milk does not improve during storage, it is critical 
that the processor evaluate the raw milk to ensure that only highquality milk is accepted 
(Marth and Steele, 2001). 
As to milk quality, the microbiological standards for intra-Community trade in milk 
within Europe, set by the Council of the European Union (EU) to safeguard human and 
animal health (Bylund, 1995). Somatic cell count is used as a criterion for ascertaining 
abnormal milk. Generally the EU directive states that milk is considered normal at somatic 
cell counts of 250 000 to 500 000 somatic cells per ml. This standard has been tightened from 
January 1994; raw milk intended for intra-community trade must not contain more than 400 
000 somatic cells per ml (Bylund, 1995). 
Total bacteria count (TBC):  Analytical tests for bacterial counts are routinely done to 
characterize the microbial pollution in milk samples. The so-called total bacterial count is 
typically determined by standard plate counting, which measures all bacteria able to form 
colonies on a nutrient agar medium within 48 h under aerobic conditions at 32°C (Walstra et 
al., 2006).  After analyzing the results from the four units studied, it is found that samples 
from farm A, farm B and D within the firm benchmarks set out in EC Regulation 853/2004, 
have maximum 100,000 TBC / ml . The results of NTG Value  are found in Tab 2.  
 
Tab. 2 
The results of NTG Value 
 
Farm Month n 
TBC 
(× 1000 CFU/mL) 
 
Sr* 
(× 1 000 CFU/mL) 
April 3 30 4 
May 3 41 6 A 
June 3 34 5 
April 3 19 5 
May 3 12 2 B 
June 3 14 1 
April 3 195 9 
May 3 193 18 C 
June 3 238 16 
April 3 66 7 
May 3 26 1 D 
June 3 25 5 
Note: * Standard deviation, calculated from results generated under repeatability conditions (for three 
determinations) 
 
Somatic cell count (SCC):  The accuracy and reproducibility of the microscopic 
method is dependent on the training and skill of the technician (Hui, 1993). After analyzing 
the results from the four units studied, it appears that all the samples analyzed within the 
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benchmarks set out in EC Regulation 853/2004, the maximum is 400,000 SCC / ml. In this 
case the results for tests for milk from the farm center C are higher than in other units, but is 
consistent with European values. The results of Somatic cell count (SCC) are found in Tab 3. 
Tab.3 
Somatic cell count (SCC) 
 
Farm Month 
SCC 
(× 1 000 cells/ml) 
 
Sr* 
(× 1 000 cells/ml) 
April 6 0.1 
May 8 0.7 A 
June 6 0.2 
April 3 0.2 
May 3 0.09 B 
June 3 0.08 
April 42 2 
May 28 1 C 
June 41 2 
April 4 0.3 
May 4 0.2 D 
June 4 0.1 
Note: * Standard deviation, calculated from results generated under repeatability conditions (for three 
determinations) 
 
Following the analysis showed in this case, the hygiene is poor and the diseased  
conditions are not treated in the mammary gland. 
 
 
CONCLUSIONS 
 
Analyzing the results obtained during the second quarter of 2010, the studied four farms 
have different variation of values of physical parameters - chemical and microbiological, as 
follows: 
• we have a firm rate of 55.55% milk acidity 19 ° T at farm A, a maximum, and this 
may be due to cooling and storage conditions of milk which were not respected, since 
the values trademarks of microbiological parameters are within the limits of EC 
Regulation 853/2004 which means that they respect the milking hygiene, hygiene 
facilities and personnel. There was only a percentage of 55.55% over the minimum 
milk density permitted and 55.55% milk with a milk protein content above the 
allowable minimum, these values can be attributed to incompetence and poor forage 
breeder structure of to form a balanced ration based on various factors such as 
lactation, age of the animal, the period for calves, gestation status. 
• Farm B: the values of density and dry milk are low in relation to the minimum allowed 
and these values are due to faulty feeding compared to all of a lactating animal's age, 
the period for calves, gestation status. Also, at this farm, the animal health status, the 
milking hygiene, hygiene of premises and staff is reflected in research showing the 
TBC and SCC. 
• For farm C we have the largest variations of the parameters analyzed. This center 
provides a milk with the following physico-chemical parameters: the average at 3.83% 
in milk fat (highest relative to other units analyzed) and dry density values of 77.77% 
in percentage over the minimum allowed ; acidity of milk is most close to a maximum 
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(66.66% milk acidity 19 ° T). Microbiological values recorded for TBC exceed a 
maximum of 100% and values determined for the SCC are high, but within the limits 
imposed by Regulation EC 853/2004. All these values lead to the conclusion that, 
although the animals are fed properly in terms of intake of nutrients is not respected 
animal health and milking hygiene. 
• At farm D the physical-chemical analysis (dry matter, protein content) and 
microbiological are better than the other three units examined, indicating that all those 
involved in this process are more educated, more interested in collecting a quality milk 
(the raw milk collection center is a private one). 
Food business operators involved in the production, storage, transport and processing of 
raw cow's milk should have the responsibility to take all measures to implement the 
provisions of this action plan.  
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